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entirely to the effect of tropical sunlight, since diseases other than rickets were common and the diet in many of the areas was poor (Palm, 1890) .
At the beginning of this century there were two schools of thought as to the cause of rickets: one blamed the poor quality of the diet, and the other bad ventilation and lack of hygiene. Cod-liver oil had been known for some time to be an effective cure for rickets. The discovery of vitamins and the work of Mellanby ( 192 I ) enabled the anti-rachitic agent to be recognized, and it was Dame Harriette Chick's work in Vienna after the First World War which identified the link between the curative effect of cod-liver oil and irradiation by sunlight and ultraviolet light (Chick, Dalyell, Hume, Mackay, Henderson Smith & Wimberger, With the discovery of vitamins and the realization that rickets was a vitamindeficiency disease, there seemed no reason why the disease should not be eliminated. Fortification of certain foods with ergocalciferol and the provision of cod-liver oil as a welfare measure did indeed reduce the incidence to almost negligible levels. Even after the reduction in 1957 of the amount of ergocalciferol added to welfare milks because of the Occurrence of hypercalcaemia, the British Paediatric Association (1964) reported that the few cases of rickets ( I .5/month) found by paediatricians in 1960-1 in non-immigrants was an indication that the vast majority of infants were protected from the disease. However, they recognized that it could be a hazard to the immigrant population. In the years immediately following, the work of Arneil in Glasgow (Arneil & Crosbie, 1963) and Stroud and his colleagues in London (Benson, Stroud, Mitchell & Nicolaides, 1963) demonstrated that rickets was indeed a real problem in this group.
1923).

Epidemiological aspects
The reappearance of rickets in infants and young children in the early 1960s drew attention to the possibility of vitamin D deficiency occurring in other vulnerable groups, and as we have heard in earlier papers in this symposium, milder conditions of muscular weakness and pains in the limbs are now regarded as manifestations of vitamin D deficiency, since they respond to treatment with vitamin D.
The milder a disease becomes, the more difficult it is to diagnose. This is possibly the reason why the Hospital In-Patients Enquiry up to 1967 included in its estimates of discharges from hospitals in England and Wales the headings 'active rickets', 'late effects of rickets' and 'osteomalacia', but, from 1968 onwards, combined the categories under the heading 'vitamin D deficiency' (Department of Health & Social Security & Office of Population Censuses and Surveys, 1970, 1974) . Under this heading it can be seen that the number of cases has almost doubled over the past 5 years ( Table I) .
In Another feature emerges from this survey: 40% of the children in the London day-nurseries were coloured immigrants, mostly West Indians. The distribution of their alkaline phosphatase values corresponds almost exactly to that of West Indian children in their own country and shows a peak at a higher value than that of the white children (Fig. 2 ) Until now, therefore, the diagnosis of rickets by biochemical means has been only moderately successful. It may be that with the introduction of a method for measuring the vitamin D metabolite, 25-hydroxycholecalciferol (~s-HCC), in serum or plasma, we shall have a more direct and more efficient tool for the purpose. This still needs some validation with clinical and radiological evidence and some development of the method to make it suitable for use on a survey scale. Even then, the fact remains that it is not considered ethical by some to take blood samples randomly from children without some reason to believe they are at risk. Therefore, for epidemiological purposes, we are thrown back on clinical signs and symptoms which are obvious without either taking blood samples or X-rays. It remains a difficult problem to resolve.
The problem overseas
While we are becoming more aware of a problem of rickets amongst the immigrant population in this country, more reports reach us of rickets and osteomalacia in the countries from which the immigrants come. Vaishnava & Rizvi (1967), for example, stated that in New Delhi three to four new cases of osteomalacia Vol. 34 
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were discovered in a week in the out-patient department and that more than sixty cases of advanced osteomalacia were admitted to hospital per year. Agrawal, Sheth & Tibrewala (1969) described a study of 300 cases of children with rickets in Bombay. In fact, a search of the literature reveals that rickets has been by no means unknown in parts of India since the end of the First World War. Wilson & Widdowson (1942) give many references to earlier work there and describe the various aspects of the disease which they themselves saw. Why then did the belief exist that in tropical countries rickets did not constitute a problem? I think there may be a number of explanations. First, there may be a parallel with the disease kwashiorkor, which was first described by Williams (1933), and during the next 20 years was recognized and described in more and more countries of the world where hitherto it had been unnoticed (Waterlow, Cravioto & Stephen, 1960) . Secondly, rickets used to be a disease of early childhood. The infant mortality in countries such as India was so high that a large proportion of children died; if they survived, their condition of life improved in that they could then benefit from the open air and sunlight. Thirdly, it has been observed that rickets does not occur in the presence of malnutrition: when children do not grow they do not develop rickets (Waterlow & Vergara, 1956 ).
Many of the countries which we tend to regard as enjoying continual tropical sunlight often have very cold winters as well, when children, if they go outdoors at all, are well wrapped up. In Iran, for example, (Salimpour, 1975) there is a seasonal pattern to admissions to hospital of children with radiological rickets very similar to the variation in serum 25-HCC levels found by Gupta, Round & Stamp (1974) at different times of the year. In Morocco an increase at the end of the winter in the number of children with signs of rickets was also found by Guignard, Belkziz & Belhaj (1971). This supports the idea that lack of sunlight, combined with an inadequate intake of vitamin D, is an' important cause of the disease.
Dietary aspects
There are comparatively few foods which naturally contain vitamin D. Milk, butter, cheese and eggs are the main ones but their content is small. The most important source in the diet would be fatty fish such as herrings or sardines, or margarine which is artificially fortified with ergocalciferol. Young children also receive additional vitamin D from the fortified dried milks and cereals. Rickets in infants and very young children, particularly immigrants, has been explained on the grounds that they are either breast-fed for extended periods without supplementation with extra vitamin D or fed on liquid cow's milk (Stroud, 1971 ). Cow's milk is a poor source of the vitamin, containing about 0 -2 5 pg cholecalciferolh, but varying according to the season of the year. The amount present in cow's milk alone is clearly not enough to meet the recommended intake, which is 10 pg cholecalciferol/d for children up to the age of 5 years and 2 . 5 pgld thereafter (Department of Health & Social Security, 1969). Cod-liver oil, which used to be available as a supplement in welfare clinics, has been replaced by drops,
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containing retinol, ascorbic acid and cholecalciferol, a single dose of which contains the recommended daily intake. A dietary survey done on children up to 5 years old in Britain has shown average daily cholecalciferol intakes well below the recommended level, that is, of the order 
$As cholccalcifero? equivalents.
Ca is another important dietary factor in the consideration of rickets. It is derived mainly from milk and milk products such as cheese, from cereals and from flour, to which it is added artificially. Phytic acid, which is present in wholemeal flour, can complicate the absorption of Ca by forming an insoluble salt. In the ordinary English diet phytic acid is partly destroyed by the action of the phytase (myo-inositol hexaphosphate phosphohydrolase; EC 3.1.3.8) of yeast during the process of bread-making, but an important item in the diets of Asians is the Diet cannot be isolated from other environmental factors, particularly m the instance of vitamin D, which the body obtains from the action of light on the skin as well as from the diet. Social customs, such as those of the Asians, the seclusion of their womenfolk and their dress, must play a part. West Indian children in this country have a mode of life much more like that of European children. The importance of sunlight has already been stressed, and even the difference in the amount of sunlight between the north and the south of Britain may explain why nearly all the reports of rickets and osteomalacia have come from northern sources. This may affect not only the immigrant population but also the elderly housebound, who may have a low dietary intake of vitamin D. Our own habits and environmental conditions change too. Living in high-rise blocks of flats may mean less exposure for babies, and girls nowadays wearing trousers rather than miniskirts, both girls and boys with long hair shading their faces and young people generally with fewer outdoor pursuits may well have the effect of lowering vitamin D status.
